
1. 

& T V§°S 7H^€! 50" F-HD# TFT ( Th i n Film Transistor) LCD module^ LC500EUE-FFF1 -731 

mode I -I *11# £[# 0 ] 3do|c.[. LC500EUE-FFF1 -731 s.| Block diagram-^ [ZLH 1]n[ 1]-#. 



1] 


1) 

CIR 

H7| 

49.5" (1257.31 mm) 



2) 

$A| 

o=l 0=1 

<o — l 

1095.8(H) X 616. 4(V) [mm] 



3) 

£[ T- 

X. 

“T 

1920 x RGB x 1080 pixels 



4) 

£[ -E 

S|x| 

0.57075 [mm] X 0.57075 [mm] 



5) 


37| 

1115.6(H) X 641. 8( V) X 10.8(B) /22. 4 mm 

(D) 

(Typ.) [mm] 

6) 

£A| 

£E 

Transmissive & Normal ly Black 



7) 

^a[ 

“T 

8b i t , 16.7 Million colors 



8) 

IS 


350 cd/m2 (Center 1 Point, Typ.) 



9) 

A|0t 

71- 
1 

T[89o, °89 o, #89 o, °[ 89 o (CR > 

10 

(typ.) 

10) 

o' "Ed 

sa- 

12.0 [V] 



ID 

-2-# 

^711 

1 2 . OKg (Typ.) 



12) 

IS 

*]a| 

Hard coating(2H), Anti-glare treatment 

of 

the front polarizer (Haze < 1%) 

13) 

uhb|-o|h 

72ea LED PKG, Side Edge Type B/L 



14) 

OJE-|E||0|^ 

LVDS 2Port Interface 



15) 

4;H| 

A] ^ 

6.7W LCM (Typ.) / Backlight 60. 8W ((IF 

cathode=130mA) ) 
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3. am sim 

c|-go| iq Module^ £4^# # ^ 2i^. 


31- -S- 
o — 1 

?l S. 


^1 q 

Et °l 

u| ji 

3 S a tt(LCM) 

Vlcd 

-0.3 

+14.0 

Vdc 

at 25 ± 2 °C 

ana &(bl) 

Vbl 

-0.3 

+94 

Vdc 


X|- .2. t= 

CD II — —I— 

Top 

0 

+50 

°C 


^ i£L f2. 

Tst 

-20 

+60 

°C 


^ XI- ^q= 
o — 1 fcd -L- 

Hop 

10 

90 

%RH 


td S ^ C 
-C- i_ td -l- 

Hst 

10 

90 

%RH 



Note 1 . 4R1 Sl^fe oh^H ilU4 M. 

Ta<40°C: 90%RH Max 

Ta>40°C: Ta=40°C, 90%RHMcq 3d, 

o| nH 81# 3d. 



Dry Bulb Temperature [C] 


UH2] 
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4. 97|*j 

4.1. LCM^I 97|9 ^9 

LCM-I 97|9 <f|st 25 + 3 °C , ££50 ±10%RH °J ®ho|| M , LCM 

^ 9^#^, UHB[-0| eo| £+9ff£ 9^9^* o|7h°h ^ *§ScK 


-&Y -S. 

0 — 1 

7| 2 

-7^- 

7H 7i 
0 — 1 

9 OH 

99 

b| m 

99 99 

V|_CD 

10.8 

12.0 

13.2 

Vdc 


£u| 9# 

1 LCD 

Mosai c(8X6) 

418.5 

558 

697.5 

mA 

4.1 .2.2 

Whi te 

625.5 

834 

1042.5 

BLACK 

216.8 

289 

361 .3 

^a| 99 

Plcd 

Mosa i c 

- 

6.7 

8.38 

Watt 

4.1 .2.3 

In Rush S-W- 

1 RUSH 

Whi te 

- 

- 

5 

A 

4.1 .2.4 

In Rush 9# A | 7 } 

Trush 


- 

2 

6 

ms 


4.1.1 =9 9*1 

4. 1.1.1 £-11 E||ld *1| l-| a|| o| e-| ( p a t tern Generator) VG835 series EE-b o|a|- 

#99 99* 9£^* A^-g^oi A|^ai fSf a = cH| °l7(9 £ ?i£# 

£99 Interface J i gw AHULl-c-l-. 

4. 1.1. 2 #9 99# 9 £9o|| g7|H £a|#£e|. £|9®t ££9 o|Sf 9x|-5.|o|9 ci 
9iJ®WI £9 9# 7t|=7|* A^astcK 

4.1 .2 £9 

4. 1.2.1 s?! AjiJ- si 99 9£°| £9£ ZLgj 3 Oil #&£. sy £9 a|cH|-£ 9^ 
^0|0|| □*# 9£F 9° \7[ &l# # 2i°H^ 

H#2| Afaxf 9£Ef°| V LCD ^ GNDZJ--I 99S £999. 



3] 


4. 1.2. 2 999£# 999912.0V CH| AH o| ^H|Ajj=L oj_ 

£, # £9o| 9ft 999912.0VO||A-| £99 Aj^JAj^a 
97|££o| 99 999£ c|| o|| 5iofof D-. 

4. 1.2. 3 99 £h| 99# Mosaic Pattern cH| a-| °| 9999 99*1 7|9°J. 

4. 1.2. 4 In-rush 9£# Full White Pat ternoll a-| £9 99 . 

(In-rush duration A | 9 -a £a| 9£*|7[- §92-f-°I 1.59 oI9 9£9# 
7|9°^. 99.) 

4 . 1.2. 5 3)9 999# ^ = a| 9 x|( Ground) 9 of ?io|ot 9 . 

°JiH€! £|9#0| 0|-y £ °joL| Sj-o| * A|-g9*jA|o 
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4.2. “HE 40 |E 

* Backlight flgsfe 5°^ LED Driver* 



Symbol 

Values 

Unit 

Note 



Min 

Typ 

Max 

Backlight Assembly : 

Forward Current 

Anode 

I-F (anode) 


780 


mAdc 

+5% 

(one array) 

Cathode 

If (cathode) 

123.5 

130 

136.5 

mAdc 

2,3 

Forward Voltage 

v F 

70.8 

78 

84 

Vdc 

4 

Forward Voltage Variation 

AVp 



1.7 

Vdc 

5 

Power Consumption 

Pbl 

- 

60.8 

65.5 

W 

6 

Burst Dimming Duty 

On duty 

1 


100 

% 


Burst Dimming Frequency 

1/T 


100/120 


Hz 

8 

LED Array : 

Life Time 


30,000 

50,000 

Hrs 

7 


Notes The design of the LED driver must have specifications for the LED array in LCD Assembly. 

The electrical characteristics of LED driver are based on Constant Current driving type. 

The performance of the LED in LCM, for example life time or brightness, is extremely influenced by the 
characteristics of the LED Driver. So, all the parameters of an LED driver should be carefully designed. 

When you design or order the LED driver, please make sure unwanted lighting caused by the mismatch of the 
LED and the driver (no lighting, flicker, etc) has never been occurred. When you confirm it, the LCD- 
Assembly should be operated in the same condition as installed in your instrument. 

1 . Electrical characteristics are based on LED Array specification. 

2. Specified values are defined for a Backlight Assembly. (IBL :1 LED array/LCM) 

3. LED array has one anode terminal and six cathode terminals. 

The forward current(l F ) of the anode terminal is 780mA and it supplies 130mA into six strings, respectively 


Anode O 


1 string(1 2 LED PKG) 

r A x 

-W-Oh -tX o 

-cx-cx- ••• hx — ° 

o 

o 

o 

TX-tX- -M o 


Cathode #1 
Cathode #2 


Cathode #6 


>1 Array (6 Strings) 




4. The forward voltage(V F ) of LED array depends on ambient temperature (Appendix-VII) 

5. AV f means Max V F -Min V F in one Backlight. So V F variation in a Backlight isn’t over Max. 1 ,7V 

6. Maximum level of power consumption is measured at initial turn on. 

Typical level of power consumption is measured after Ihrs aging at 25 ± 2°C. 

7. The life time(MTTF) is determined as the time at which brightness of the LED is 50% compared to that of 
initial value at the typical LED current on condition of continuous operating at 25 ± 2°C, based on duty 100%. 

8. The reference method of burst dimming duty ratio. 

It is recommended to use synchronous V-sync frequency to prevent waterfall 
(Vsync * 2 =Burst Frequency) 


°JiH€! £|£J*o| o|-y ^ 2 JOL_| *o| ® a|-§-§|-aia|o 
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4.3 Pin conf igurat ion 

4.3.1 Interface pin conf igurat i on( CN1 ) 

CNItt LCD Module >4-§-£|tt| ,FI-RE51S-HF(manufactured by JAE) or compatible 7 \ a|-§-1! 

(Mate connectort F I -RE51 HL( JAE) or compatible.) 

LCMCHI °j7f£|g 12V, A JtF LVDS 2Port£j. 

<CN1 Pin conf igurat ion> 


No 

Symbol 

Description 


No 

Symbol 

Description 

1 

NC 

No Connection 


27 

NC 

No Connection (8b it only) 

2 

NC 

No Connection 


28 

R2AN 

SECOND LVDS Receiver Signal (A-) 

3 

NC 

No Connection 


29 

R2AP 

SECOND LVDS Receiver Signal (A+) 

4 

SDA 

SDA 


30 

R2BN 

SECOND LVDS Receiver Signal (B-) 

5 

SCL 

SCL 


31 

R2BP 

SECOND LVDS Receiver Signal (B+) 

6 

WP 

WP (Write Protection) 


32 

R2CN 

SECOND LVDS Receiver Signal (C-) 

7 

LVDS Select 

‘H’ =JEIDA , ‘L’ or NC = VESA 


33 

R2CP 

SECOND LVDS Receiver Signal (C+) 

8 

NC 

No Connection 


34 

GND 

Ground 

9 

NC 

No Connection 


35 

R2CLKN 

SECOND LVDS Receiver Clock Signal(-) 

10 

NC 

No Connection 


36 

R2CLKP 

SECOND LVDS Receiver Clock Signal(+) 

11 

GND 

Ground 


37 

GND 

Ground 

12 

RIAN 

FIRST LVDS Receiver Signal (A-) 


38 

R2DN 

SECOND LVDS Receiver Signal (D-) 

13 

R1AP 

FIRST LVDS Receiver Signal (A+) 


39 

R2DP 

SECOND LVDS Receiver Signal (D+) 

14 

R1BN 

FIRST LVDS Receiver Signal (B-) 


40 

NC 

No Connection 

15 

R1BP 

FIRST LVDS Receiver Signal (B+) 


41 

NC 

No Connection 

16 

R1CN 

FIRST LVDS Receiver Signal (C-) 


42 

NC 

No Connection 

17 

R1CP 

FIRST LVDS Receiver Signal (C+) 


43 

NC 

No Connection 

18 

GND 

Ground 


44 

RBF 

H’ =AGP , ‘L’ or NC = No signal Black 

19 

R1CLKN 

FIRST LVDS Receiver Clock Signal(-) 


45 

GND 

Ground 

20 

R1CLKP 

FIRST LVDS Receiver Clock Signal(+) 


46 

GND 

Ground 

21 

GND 

Ground 


47 

NC 

No connection 

22 

R1DN 

FIRST LVDS Receiver Signal (D-) 


48 

VLCD 

Power Supply +12.0V 

23 

R1DP 

FIRST LVDS Receiver Signal (D+) 


49 

VLCD 

Power Supply +12.0V 

24 

NC 

No Connection 


50 

VLCD 

Power Supply +12.0V 

25 

NC 

No Connection 


51 

VLCD 

Power Supply +12.0V 

26 

NC 

No Connection 


- 

- 

- 



#1 CN1 

#51 

[ 

E 


] 



#1 

df 


CN1 


#51 


Rear view of LCM 
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4.3.2 B/L PIN CONFIGURATION (CN201) 

Table 5. BACKLIGHT CONNECTOR PIN CONFIGURATION(CN201 ) 


No 

Symbol 

Description 

Note 

1 

AnodeR 

LED Input Current for R1-R6 


2 

N.C 

Open 


3 

R6 Cathode 

LED Output Current 


4 

R5 Cathode 

LED Output Current 


5 

R4 Cathode 

LED Output Current 


6 

R3 Cathode 

LED Output Current 


7 

R2 Cathode 

LED Output Current 


8 

R1 Cathode 

LED Output Current 



♦ Rear view of LCM 
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4.4. e|-o|°! (T iming) : LVDS H!«^n|E| £|ap|5 

& LVDS EBH^ D |Ei gja^al ff^S AS& 5!SJ. 


TIMING TABLE for NTSC& PAL(DE Only) 


ITEM 

Symbol 

Min 

Typ 

Max 

Unit 

Note 

DCLK 

Period 

tCLK 

13.0 

13.47 

15.9 

ns 


Frequency 

- 

63 

74.25 

78 

MHz 

=148.5/2 


Period 

tHP 

1060 

1100 

1200 

tCLK 



Horizontal Valid 

tHV 

- 

960 

- 

tCLK 



Horizontal Blank 

tHB 

100 

140 

240 



Hsync 

Frequency 

fH 

57.3 

67.5 

70 

KHz 

1 


Width 

tWH 

12 

30 

60 

tCLK 



Horizontal Back Porch 

tHBP 

24 

78 

- 




Horizontal Front Porch 

tHFP 

16 

32 

- 




Period 

tVP 

1100 

(1308) 

1125 

(1350) 

1149 

(1380) 

tHP 



Vertical Valid 

tvv 

- 

1080 

- 

tHP 



Vertical Blank 

tVB 

20 

(228) 

45 

(270) 

69 

(300) 

tHP 

1 

NTSC : 57~63Hz 
(PAL : 47~53Hz) 

Vsync 

Frequency 

fv 

57 

(47) 

60 

(50) 

63 

(53) 

Hz 


Width 

twv 

4 

5 

10 

tHP 


Vertical Back Porch 

tVBP 

12 

(92) 

36 

(100) 

- 




Vertical Front Porch 

tVFP 

4 

(132) 

4 

(165) 

- 




Note : 1 . tHB = tHFP + tWH +tHBP 
tVB = tVFP + tWV +tVBP 


3S # *11## Hsync., Vsync. ZLE| H DE-y^.# °J ^ Lo|-o=| o f § y ^p-g-ej-cl-. 

EE®!- VsyncL!l7[ °] ^1 40 Hz ~ 8 5 H z S| H » 5d 0 \ y- g ^ AGP7[- 

1. y-7| specS| Horizontal Frequency# En0|^7) tty # =r Si c k 

2. sH S! Mode£!# A l Vertical Frequency-^ £j-7| Spec.# ®Hot It. 


£|y^o| o)y 4= J)£L| £j-°l ® A(-S.^aia|o_ 
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4.5 e|-o | IE ( S ignal Timing Waveform) 


DE, Data 





* M *||^o| o| § H A\ ■£■ DE °l7f£|0)0t #c.\. 

* Tx LVDS Tx 


|AJM 0 | ofy 


Si°M 


a^^aiae 


■h— 0001 -R0 
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4.6 as §y as ## 

4-6-1. LCD Driving circuit 



Table 8. POWER SEQUENCE 


Parameter 

Value 

Unit 

Notes 

Min 

Typ 

Max 

T1 

0.5 

- 

20 

ms 


T2 

0 

- 

- 

ms 

4 

T3 

400 

- 

- 

ms 

3 

T4 

200 

- 

- 

ms 

3 

T5 

1.0 

- 

- 

s 

5 

T6 

0 

- 

T2 

ms 

4 

T7 

0 

- 

- 

ms 

6 


4.6.2 Interface signal o| ?>-E- 7|?k>tl# SS3^(V LCD )o| *fHA| 0V7f a°Jt at. 

4.6.3 Invalid Data ^S-oil -b LVDS signal# Float ingS'EHS iJ-jn o VS Pull down A ||j at . 

4.6.4 asa^ol S#£|a| aft 7|Soflt Interface signal o| S#£|a| ®r at 


Sins siat-oi oty t si°M sj-s ^ A|-§-§i-aA|o 
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4-6-2. Sequence for LED driver 
Power Supply For LED Driver 


Vbl 


Von/off 


ExtVBR-B 



3-6-3. Dip condition for LED Driver 


V BL (Typ.) x 0.8 



V BL :24V 


0 V 


Table 9. Power Sequence for LED Driver 


Parameter 

Values 

Units 

Remarks 

Min 

Typ 

Max 

T1 

20 

- 

- 

ms 

1 

T2 

500 

- 

- 

ms 


T3 

10 

- 

- 

ms 


T4 

0 

- 

- 

ms 


T5 

- 

- 

10 

ms 

V BL (Typ) x 0.8 

T6 

500 

- 

- 

ms 

2 


Notes : 1. T1§ VblO| OV-^Ef 24W7 |-a|°| A|^}o|oj A NI^ £J2^I A I 

fuse-1 I2T ^Zdo| ti°| °t^A|?[x| °>o|-£ £!c|-. 

2. T 60 i|Af Ext Vbr-b —I duty-^ 5%~1 00% S. ^A|£|ojof £Hz|-. 


£|AJ^o| o|-y 4= °j°M sj-oj ® a|-§-§|-aia|o 
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4.7. ^ 5.H -tJ ^.( Co I or input Data) 













Input Color 

Data 










Color 




RED 







GREEN 







BLUE 






MSB 







LSB 

MSB 







LSB 

MSB 







LSB 



R7 

R6 

R5 

R4 R3 

R2 

R1 

RO 

G7 G6 G5 G4 G3 G2 G1 

GO 

B7 

B6 

B5 B4 B3 B2 B1 

BO 


Black 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Red (255) 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Green (255) 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Basic 

Blue (255) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

Color 

Cyan 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Magenta 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 


Yel low 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 


Whi te 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


RED (000) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


RED (001) 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RED 






RED (254) 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


RED (255) 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


GREEN (000) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


GREEN (001) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

GREEN 






GREEN (254) 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 


GREEN (255) 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 


BLUE (000) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


BLUE (001) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

BLUE 






BLUE (254) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

0 


BLUE (255) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 
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5 . *pi 

5.1 Vcom Sgt 

LC500EUE-FFF1 -731 P-VCOM ^3 7|£ 


ol- 3. 

O —I 

Et °l 

2-| ^ 

3 3 

SI PI 

u| H 

Inversion UA 1 

- 

V2-Dot Inversion 


SWI*I 


Center 


Offset 


+3 step 


7)S §1*- 
nj Aj or 

Level ( step ) 
SSt(V) 

175 LV 
(6.66 V) 

207 LV 
(7.16 V) 

238 LV 
(7.66 V) 



5.1.1.5§ §y *a) a| Pattern SJ 5§ ^s| 7 |b|- ataII A(°r* inversion 

c4#cK 


960Ch*6 
(Single) 



RGBRGB RGB RGB 



- 44 - 


Source PCB R 


TFT-LCD Panel 
(1920 x 1080) 


Row 1 
Row 2 
Row 3 
Row 4 



iiiii mini ■ 



127Gray 

OGray 



Green* 127Gray Levels 
Center Flicker ^r^°l #-711 


5.1.2. default^* *3°^. PVCOM Levels. 



* DCP : Digitally Controlled Potentiometer 


VCOM Block diagram 

5.1.3. VCOM sequence* 

VLCD °J7) -> *2 °J7) (SCL /SDA) 

5.1.4. sequence : 1C Damage °|sH sp| LCM l-H* sequence tR 1* oN SRI. 

VCC £17) -*■ + VS °]7) -> °I7) (SCL /SDA) 

°JiH€! S|**o| o)y ^ °j°q sj-oj ® a)§§)aia|o 
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5.3 5j7i 


Ta= 25±2°C, V LCD =1 2.0V, fv=60Hz, Dclk=74.25MHz, ExtVBR-B=1 00% 


31- -2- 

<o — 1 

7|S 

S 2j 

2.| dtl 

7H 7l 
<o — 1 

^1 c-H 


u|dl 

?|£ 

U/VH 

2D 

280 

350 

- 

cd/nf 

5.4.1 .1 

3D 

104 

130 

- 

cd/nf 

5.5.8 


^ WHITE 

1 7 Point 

- 

- 

1 .7 


5.4.1 .3 

5 Point 

- 

- 

1 .3 


5.4.1 .4 

Contrast Ratio 

CR 

- 

1000 

1400 

- 


5.5.2 

o. Cl|-r£i 1= 
O H — I - 1 — 


G to G o 

- 

6 

9 

ms 


GTG_BW 

- 

8 

12 

ms 

5.5.3 

A| 0 |=2_j- 


0 

2D 

0x(§-, °) 

89 

- 

- 

•(£) 

CR >10 
5.5.4 


0 

4>yu(§) 

89 

- 

- 

0 

4>yd(°l-) 

89 

- 

- 

0 

3D 

1)yu(§) 

5 



"(£) 

CT < 1 0% 
5.5.8 

0 yd( °h) 

5 



1)yu(§) 

+ yd(ol-) 

16 

20 

- 


R 

X 


o 

ii 

Typ 

-0.03 

0.642 

Typ 

+0.03 

- 


y 

0.338 

- 


G 

X 

0.306 

- 


y 

0.597 

- 


B 

X 

0.155 

- 


y 

0.058 

- 


W 

X 

0.281 

- 


y 

0.288 

- 


Cross Talk 

- 


2D 

- 

- 

- 

% 



3D 

- 

1 

3 

% 

5.5.8 

Gray Scale 

- 


- 

2.2 

5.5.6 


* *1I#0]|A1 §a|£] GTG_BW §21 && 63 Gray 1 }^°^ ^§£! Rising / Falling 

= §A|°| §*|| 2|n|S^, §21 DH f I +20%77|-A| §Mo S &S&C-K 


S|§^0| 0|-y 0 SjOL-l si°i ® A|-§^|-§AF 


-a— 0001 -R0 
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5.4. i §y ^s^zd 

5.4.1 S'*! 



5.4.2 LEZd 

5.3.2. 1 SY25°C ± 2°C S) LEY 8Lux 0|S|o]|A| 

5. 3. 2. 2 LED— I wartn-up a|z}s 60 “ °x| « aja|s|-cL 

5. 3. 2. 3 £PI g-af 3 Center -^--1 Touch Mura# Sl-fcf-l cj- E l^- shod 

5. 3. 2. 4 S°J §1 Aj^^Zd-B *11# if ^ZdcHI A-j ^A|Shc|- 


5 5 dj-w 

?5.1 @5 ?|£ 5) ?|£ g°| 

5. 5. 1.1 fl£E(L WH ) : L WH = LI (Center 1 point) 

5. 5. 1.2 flS 6Whi te/ 6 Black) : 

6 White = [i| E H?i£(L1 > L2,...,L17)/£|rLf|£(L1 ,L2, ... ,L17) ] 

6 B I ack = [2| E H?|£(L1,L2,L4,L7,L9)/s|Zifli(L1,L2,L4,L7,L9)] 
SBIackZr LL7H o.§o|| [n|-g. fj-a| Reference Data 

5. 5. 1.3 ?|a| ga| 



H 

@ H, V : ACTIVE AREA 




j& 

> 

1 

1 



A : H/4 mm 

B : V/4 mm 

C : H/12 mm 

D : V/12 mm 

POINTS: 17POINTS 

rt 

a 

6 

i\ 

j* 



c 

<3 

a c. 

T\ C 

Vj 

ft 

J) 

i k, 

CQ 

^ t 

(1 


bJ ^ 

£) /r 1 

\\ a 

t) 

fi 

It) 



vi 


W V. 

V <3 

V v? 

QY 

y 





X/ v 

/f 

o) V 

ft 

37 

if 

5\ 

r 

4 




3) 


V 







RU6] 


°JiH£! SfE siLJ^ol o|-y 4= °j°L| si°l ® a|-#s|-aia|o 
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5. 5 . i.4 ^g *1*1 gsi (^7i-A|-a-) 



A : H / 4 mm 
B : V / 4 mm 
@ H,V : Active Area 


5.5.2 Contrast Ratio(CR) : 5Point fl £|£H Si 

CR = L( 255) /L(0) 

¥1*1 : 5 point (HU 7 4 52) 

( L( 255) : White Gray, L(0): Black Gray ) 


5.5.3 GTG_BW : 4g ¥1*1 Tti | 64 Position 1 ot|A-j igstoj, ^tg| 8.4 4o| g°|tJ\ 



RU8] 


°jiH€! £|g-&o| o|-y 4 si°M 44 4 A(-§ 4 gA|o 
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5.5.4 a|o^ : Contrast Rat i o^ 7 h 10:1 o|ai-°J zfJE.. 


Normal 



°JiH€! £|AJ-^0| 0|-y ^ Si°M £j-°l ® A|-g§|-AlA|o 
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5.5.6 Grey 3 Relative Brightness (%) 


-y-£[25 ±2°C], V lcd = 12.0V, fv=60Hz, 
Dclk=74.25MHz, EXTVbr-b =100% 



SIS 

0PC OFF &CH ¥l£(%) 

HI 2 

£1 2 

XH Z3=l 
o — 1 

SI CH 

0 

0 

- 

0.08 

0.29 


1 

15 

0.11 

0.27 

1.15 


2 

31 

0.32 

1 .04 

2.26 


3 

47 

0.83 

2.49 

4.45 


4 

63 

1 .90 

4.68 

7.98 


5 

79 

3.97 

7.66 

11.96 


6 

95 

6.26 

11.5 

16.96 


7 

111 

9.41 

16.1 

23.11 


8 

127 

13.0 

21 .6 

30.53 


9 

143 

18.5 

28.1 

38.81 


10 

159 

24.2 

35.4 

47.78 


11 

175 

30.7 

43.7 

56.99 


12 

191 

38.9 

53.0 

67.14 


13 

207 

49.2 

63.2 

77.38 


14 

223 

60.5 

74.5 

87.50 


15 

239 

77.3 

86.7 

95.34 


16 

255 

100 

100 

100 



5.5.7 




PS! 12] 



Pattern 2. Mid-gray (127 gray) 


- *11 S A I □ A l & # A I t] tt Chess Board Pat ter n( 8X6) S 1 A IZi : ?--§r Gray(127)sl 

pl#S|-II A |o]z]-°| 9 S ol| a] £t xj- §|- o] 10-g- ^ si g t| a| °F|| 5 °^ g °| s_t c| . 


sig^oi oi-y ^ sjoL-i sj-oj ® A^i-gAh 


-a— 0001 -R0 


°JiH€! 
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5.5.8 3D 


LW-RW LB-RW 



LW-RB LB-RB 

(a) Test pattern image 



LMS 


J Right or left eyeglass 
3D display ( Circular polarizer ) 


(b) Measurement 
position 


(c) Setup 


< Figure 13. Measurement configuration> 

Luminance 

t 

Lum( LE or RE, test pattern, number ) 

i \ 

Measurement through measurement 

Left or right eyeglass position 

< HH1 14. Positioning eyeglass > < 15. notation of luminance measurement > 



3D 3D crosstalk =S§ OfBHSf 12§m. 


5.5. 8.1 *3 

4-Test pattern images. Refer to FIG 13-(a). 

-. LW-RW : White for left and right eye 
-. LW-RB : White for left eye and Black for right eye 
-. LB-RW : Black for left eye and white for right eye 
-. LB-RB : Black for left eye and right eye 
Image files where black and white lines are displayed on even or odd lines. 
Luminance measurement system (LMS) with narrow FOV (field of view) is used. 
Refer to FIG 5. 

5. 5.8.2 Positioning Eyeglass^^tH 41 If SiF ^l-'STr TrfMfi A) 

Find angle of minimum transmittance. 

This value would be provided beforehand or measured by the following steps; 

(i) Test image (LB-RW) is displayed. 

(ii) Left eyeglass are placed in front of LMS and luminance is measured, 
rotating right eyeglass such as FIG 14. 

The notation for luminance measurement is “Lum(LE, LB-RW, 1)”. 

(iii) Find the angle where luminance is minimum. 


* Following measurements should be performed at the angle of minimum transmittance of eyeglass. 


|a]mo| 0 |-y 


SJol-I 
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5. 5. 8. 3 Measurement of 3D luminance 

(i) Test image ( LW-RW) is displayed. 

(ii) Left or right eyeglass are placed in front of LMS successively and 
luminance is measured at center 1 point where the notation for luminance 
measurement is “Lum(LE, LW-RW, 1)” or “Lum(RE, LW-RW, 1). 


5. 5. 8. 4 Measurement of 3D crosstalk 

(i) Test image ( LB-RW, LW-RB and LB-RB ) is displayed. 

(ii) Left or right eyeglass are placed in front of LMS successively and 
luminance is measured for position 1 

Average of Lum(LE, LB-RW, 1) - Lum(LE, LB-RB, 1) 

Lum(LE, LW-RB, 1 ) - Lum(LE, LB-RB, 1) 
and 

Lum(RE, LW-RB, 1) - Lum(RE, LB-RB, 1) 

Lum(RE, LB-RW, 1) - Lum(RE, LB-RB, 1) 


5. 5. 8. 5 Measurement of 3D Viewing Angle 
3D viewing angle is the angle at which the 3D crosstalk is under 10%. The angles are 
determined for the vertical or y axis with respect to the z axis which is normal to the LCD 
module surface and measured for position 1. For more information , see the Fig 16. 




LW-RB 



LB-RB 


LCM 



(a) Test pattern image (b) Measurement of 3D viewing angle (up/down) 

< Figure 16. Measurement of 3D crosstalk and 3D viewing angle > 


°JiH€! £|£J-&o| o|-y ^ sj-oj ® a|-||§|-aia|o 


-a— 0001 -R0 
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6.7|7||S|^ 


*k s. 

o — l 

ff A 

Ef- 41 

cd 

2R *14= 

1115.6(H) X 641 .8 (V) X 22.4(D) 

mm 

uHi £3 SJ-ni 

$A| gq 

1095.8(H) X 616.4 (V) 

mm 

Bezel Open 

1102.8(H) X 623. 4( V) 

mm 

¥?1l 

12.0kg 

Kg 

- 


°JiH€! £|£]-y-o| o|-y ^ °j°M s|-oj ® a(-§3|-4Ja|o 


-h— 0001 -R0 
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7. 


^4 

7.1 . sm 3 Af- Sf-g 

25 + 5 [ °C ] , 65 ±5[%RH] 

5S: 500 lux, 

2-1 : 2.2[m]0|#, a|o^z| g°| i_H cH| AH 

$a|-o.|o| 7|^-g- Active AreaS| feo|(H: 680.4mm)s| 3H-4H o|2|712.|cH|a-| m = A[g^| °J 

7.2. A|t! 

xl|#ojg A |t 7|^o|| □*#[}. 

7.3. *11# 2|^ flZi 

#°h 3 ^ 0 \\ cc^Dh. 


£|AJ-& 0 | 0|-y # °i°L-| Sj-oj ® a|-§-§|-aia|o 


#-0001 -R0 
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8. $13# *2| AHJ- 

TFT-LCD Module* A|-§tt kH AHHHI ^2|s|-o|ot §tc|-. 

8.1 S-^A| ^S|A^ 

8.1.1 Module 3 'Sj-A| Module-1 S.Aja| 4*t|| Mounting Hole* o|-§-sTc|-. 

8.1.2 Module* &l*ol|A-j Case *1 cH| °j 7 |-E|* Aig*H°l gfe|o|| ^|f| 

3-1 ** **S!®t 1J0| °I7FH|A| oj-i^ ®hc|-. 

8.1.3 Polarizer IS* Ms§p| *1 2|^a| SJo|| #^§| Ms Plate* 

ot ®Tc|-. 

8.1.4 Module^ *MA^°t# *t^p| -^| sH ah System^ ^^5 5jgshojo|: ®hc|-. 

8.1.5 H* 0 ||A-j °| ^aj.m GascHI -I * Polarizer ^-fej-olu^ Electro-Chemical £}*°ll -I * S:|* 

4£2| H°Jo| £|HS Acetic*t M* Type-1 AH = °| A|-ge 

8.1.6 Polarizer l°d* sf-Sj- M«t! gaom gg, ** ^7^* * = 

^■4 *A|S A | &Ch 

£E, Polar izeroll *§H§|-HS 7|go| ^ao|u(. ttg Polarizer 1 D J* °}*l 

a| £H4. 

8.1.7 Polarizer S^o| M«£|5i* [fl|o||* ^*4. 

Polar izer7|- £ -y- e| H in Acetone, Toluen, Alcohol 73-P ** ^n#-! a |- ■§■■§• *s|-d=| , 
Petrol i urn BenzeneOl 4 Norma I -hexane* *51 *1-4. 

8.1.8 Polarizer *4°ll So|l| #o| %o\x\ 44^ QA\7J gJ*|A| Polar izer7[- g4|£|H5. = 
A| 4*4. 

8.1.9 Module 4*4^* 4*4 o| °fS|-HS 0pen4*l 44. 

8.1.10 Module* •§‘4 E£* IHA||A|o||* “_h!EA| Power Sequence Spec.* *44 Power Signal 

* Of f ^ t^*4. 

8.2. *44 oo| A (.sr 

8.2.1 £|S°| M*4 f!oj 0 | e|^ spike noise* V spike = ±200mVO|4S 44 * 4 . 

8.2.2 #3 A|^}4 *|M* **4| °|*4M, **7^ 4*** #3 444 ^0\X\JL *|££ l+ 

oHS!4. 

8.2.3 *^* *44, *7|4 4#o]| ams § ^ SJMH4 *44 **4 *£|-7|- ^7|x| gh£ 

* *4# Zt. 

8.2.4 Module* S'Ai^j- * = patternO| display** £!-44 *4 47 1 4*4 *-l* 7A . 

8.2.5 Module* 52*4 *4* °j-o|| 44 System-1 Electromagnetic noise-1 44|7f- US. 4 4. 

8.2.6 Back light un i t7h *44* *41* *47|- ISf 4*4* System4 x\nx\ 

112.44. 


°J±H* S^* S|4*0| 0|-y * °lou| Sj-o| «: A|-§-§|-AlA|o 


■h— 0001 -R0 
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8.2.#5|-A| #°| A[%y (7||*) 

8.2.7 Module* M*M*^|a 1 * ^ngo| ^s|-e|hs #SS si l^aH a)®# 3d 

8.3 SS7| gj-*j control 

Module* §S7|o|| yjt[x\ #u|-H# ?|*a|-* c-HS gJ-x|U ** o|#s|-oi Ground* Sl-Hl, 
^ISSSJ interface*-! 3** ifE!-*. 

8.4. £*& ^JCH| °| M# 

** ^!cH| °| M#* S£f* color f i I ter —I #£|s| S°JM# sfS®N 3d . 

8.5. M*** **A|-U- (&a|t> Module# M** ** a^o]| *°|tf 

8.5.1 Module# ^°| #§u* s|§f o^# *c4| M#§^i , S* **(5 ~ 35#) Afo|c^| 

M a*-# 3d. 

8 . 5.2 *£)* aS oil ** **l| 7 |- &a| *°i, 7 f**S *ISS # 7 |o|| M** 3 d. 

8.5.3 AceticS #* *#*&** module* SS A|fj ^ SiMH# ^1* 3d. 

8 . 6 . fit SS* ?|*S **S 

#S SSf AM* ttllOll# SlfS* MS S#£| A|-0| CH| AH §S7|7) *Stf * Si MM# 
ion blow #* *#2-1 S' 0 1* A|--g-o|-5I > S A |7|- D* S-SOII A-j ^°|S|jA-| *1| 7-| *c.|- . 

8.7. °}*ah 

8.7.1 Moduleol 7||o-|^ S§H°| *ijo| SiMH# *°|# 3d. (Glass# S-E TFT-LCD §=' LED) 

8.7.2 Back light unit# #S** Af§u|-H# *S* *tjo| Case* i7|i-|, 2-1** Short*A| 
*#* ** * 3d . 


* *1 : 

E # 2 j* 201 2 S 08 * 01 * 


A| m *ck 


°jiH€! a#* £|S*o| o|-y * siMM *°i ® A|-g*s A l#. 


*-0001 -R0 
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1-1. Requires Signal Assignment for LVDS Transmitter(LVDS SEL=‘L or NC’) 


Host System 
30 Bit 

REDO 
RED1 
RED2 
RED3 
RED4 
RED5 
RED6 
RED7 
RED8 
RED9 
GREENO 
GREEN1 
GREEN2 
GREEN3 
GREEN4 
GREEN5 
GREEN6 
GREEN7 
GREEN8 
GREEN9 
BLUEO 
BLUE1 
BLUE2 
BLUE3 
BLUE4 
BLUE5 
BLUE6 
BLUE7 
BLUE8 
BLUE9 
Hsync 
Vsync 
Data Enable 
CLOCK 


THC63LVD103 
or Compatible 


33 

34 

35 

36 

37 

38 
59 
61 

4 

5 

40 

41 

42 

44 

45 

46 
62 

63 

6 
8 

48 

49 

50 

52 

53 

54 

64 
1 
9 
11 

55 

57 

58 
12 


TA- 

TA+ 

TB- 

TB+ 

TC- 

TC+ 

TCLK- 

TCLK+ 

TD- 

TD+ 


31 

30 


29 

28 


25 

24 


21 

22 


21 

20 


C 

z 

D 


FI-RE51S-HF 


12 

13 

14 

15 

16 
17 

19 

20 

22 

23 


7 


100C2 


iooq : 


iooq : 


1 00Q ■ 


100£2 . 


LCM Module 


Timing 

Controller 


ROON 

ROOP 

ROIN 

ROIP 

R02N 

R02P 

ROCLKN 

ROCLKP 

R03N 

R03P 


VESA/ JEIDA 


Note : 1. The LCD module uses a 100 Ohm[&] resistor between positive and negative lines of each receiver 
input. 

2. Refer to LVDS T ransmitter Data Sheet for detail descriptions. (THC63LVD1 03 or Compatible) 

3. ‘9’ means MSB and ‘0’ means LSB at R,G,B pixel data. 


°JiH€! £|U-&o| 0 |-y sj-oj ® a|-||§|-ua|o 
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1-2. Requires Signal Assignment for LVDS Transmitter(LVDS SEL=‘H ’) 


Host System 
30 Bit 

REDO 
RED1 
RED2 
RED3 
RED4 
RED5 
RED6 
RED7 
RED8 
RED9 
GREENO 
GREEN1 
GREEN2 
GREEN3 
GREEN4 
GREEN5 
GREEN6 
GREEN7 
GREEN8 
GREEN9 
BLUEO 
BLUE1 
BLUE2 
BLUE3 
BLUE4 
BLUE5 
BLUE6 
BLUE7 
BLUE8 
BLUE9 
Hsync 
Vsync 
Data Enable 
CLOCK 


THC63LVD103 

or Compatible 

4 


5 


59 


61 


33 

TA- 

34 

TA+ 

35 


36 

TB- 

37 


38 

TB+ 

6 


8 

TC- 

62 

TC+ 

63 


40 



TCLK- 

41 


42 

TCLK+ 

44 


45 

TD- 

46 

TD+ 

9 


11 


64 


1 


48 


49 


50 


52 


53 


54 


55 


57 


58 


12 



31 


30 


29 


28 


25 


24 


22 . 


22 


21 


20 


FI-RE51S-HF 


< 

o 

o 


12 

13 

14 

15 

16 
17 

19 

20 

22 

23 


10062 


10062 ; 


iooq : 


100Q ■ 


10062 . 


LCM Module 


Timing 

Controller 


ROON 

ROOP 

ROIN 

ROIP 

R02N 

R02P 

ROCLKN 

ROCLKP 

R03N 

R03P 


VESA /JEIDA 


Note : 1. The LCD module uses a 100 Ohm[62] resistor between positive and negative lines of each receiver 
input. 

2. Refer to LVDS Transmitter Data Sheet for detail descriptions. (THC63LVD103 or Compatible) 

3. ‘9’ means MSB and ‘0’ means LSB at R,G,B pixel data. 


£|£]-&0| 0|-y ^ sj-oj ® A|-§-§|-AIA|o 
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2. Requires Signal Assignment for LVDS Transmitter (8bit) 
[ Data port input ] 


• LVDS Select=“H” 

• LVDS Select=“L” 


D port : [1 :0] 
D port : [7:6] 


■ LVDS Select : “H” Data-Mapping (=JEIDA format) 

i 

RCLKP / | \ / 













RAP 

( R13’ 

\ Ri2’ / 

(012 

X ri7 ) 

(R16 )( 

R15) 

(rm) 

( R13 ) 

(r> 2 ! 

(gi2”) 












RBP 

( G14 ') 

(an-) 

(^T 

817 ) 

(017)( 

G16) 

(gis) 

{ G14 ) 

(gi 3 ; 

(bit) 












RCP 

(ms-; 

< B14 ’) 

DE 

(^SYNc) 

(^SYNc) 

El? ) 

{ B16 

(ms) 

(eh; 

i DE” ) 












RDP 

(riC 

(rio-) 

(* 

Veil) 

{b\o\ 

onj 

{ G10 

H 

(riC 

ilEL) 


LVDS Select : “L” Data-Mapping (VESA format) 


RCLKP 


RCLKM y 


RAP 

( R11 ’ 

\ R io’ 

(gio 

X R15 ) 

( Ri4 J, 

Ri3 / 

{ R12 ) 

(ru) 

( R1 °, 

(GIO” 












RBP 

( G12’ 

(TF) 

fiir 

X Bi °) 

( G15 )( 

014 ) 

(™) 

( G12 ) 

(g»; 

^ B 15” 












RCP 

( B13’ 

(sir) 

DE 

(^SYNc) 

(^SYNc) 

B15) 

(eh) 

( B13 ) 

( bi2 ) 

(FF 












RDP 

( R17 ’ 

(Rio - ) 

(* 

X 817 ) 

( B16 \ 

git) 

{ G16 

( R17 ) 

(riC 

Fr 


Notes : Refer to LVDS Transmitter Data Sheet for detail descriptions. 


Default 


SJiHl! SILJ-&OI 0|-y ^ °[ou| Sj-°l ® a|~§-^|-aia|o 


■h— 0001 -R0 


26 


® LG Display 


x-ll S ^ Xh : 12.10.21 


li\E=Ft^ LC500EUE-FFF1-731 


A-DV-SP-TO 


JHSSIXh 13.01.04 


Rev. 


0.3 


3. Appendix : EEPROM DATA INFORMATION (CFFD&DCR) 


a ) F i le§ : 


LC500EUE-FFF 1 -73 1 -TC0N ( ODC ) _ 1 024_2D_V0 . 1 . B I N 


o ' a C3HI Dd\ 
a • —i— s o 

b: 3ls£g(ex:0D,AI , cFFD) 
c: Data SiK E+°l :byte) 
d: Check sum UA 
e: Revision version 


b) EEPROM SYSTEM UPLOAD : &t>l EEPROM file S* SSF P I ONEER/EKM/Document SYSTEMOil 


a 


b 


c d e 


SS goi UPLOADS 01 si 
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